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Description 

The* invention relates to an injection pen suitable 
for being carried in the clothes of a user-patient, com- 
prising a housing incorporating an injection fluid 
reservoir or cartridge having a variable content, a 
pump rod that can be biassed against said reservoir 
or cartridge for altering the content thereof and a drive 
mechanism for moving said pump rod. 

Such an injection pen is known from US patent 
4592745 (Rex et al) and is available on the maricet by 
the name of "NovoPen" and is supplied by Novo- 
Induslri in Denmark. The pen was developed for 
administering insulin to diabetics, when on a so-called 
basal/prandial insulin regimen. In such a regimen the 
basal insulin requirement is met by one daily injection 
of time-released insulin. The postprandial require- 
ment is met by preprandial injections of small quan- 
tities of short-term insulin. Thus the patient can vary 
the quantity of insulin to be administered and, in rela- 
tion to that, also the quantity and moment of food 
intake. This freedom is further increased by the fact 
that the injection penforthe preprandial injections has 
such a size that it can easily be canned in gamnent 
pockets, such as an inside pocket of a jacket, and is 
therefore always within reach. 

With this known Injection pen a small dose (2 In- 
ternational Units) can be administered by pressing a 
push button, causing a pump rod to move and dis- 
place, in its turn, a piston in a cartridge filled with insu- 
lln. When pressing the push button the user will hear 
and count two clicks. These clicks are to be remem- 
bered by the patient in order to be sure of the delivered 
dose and the dose that is still to be delivered. After the 
Insulin has been delivered, the push button returns to 
its initial position, and the pump rod, as well as the pis- 
ton, remain In place. 

The invention aims to provide an injection pen of 
the type described in the preamble which offers 
improved ease and reliability in use. i.a. in that it com- 
prises safe-guards against injecting insulin in fatty tis- 
sue offering high counter-pressure and In that the 
patient can obtain visual or auditory infonmation on 
e.g. the progress of the delivery of insulin. 

The injectton pen according to the invention is 
characterized in that said drive mechanism comprises 
an electromotor which is controlled by an electronic 
control unit comprising memory means, said memory 
means having areas assigned as first dose memory 
means for storing a data corresponding to a certain 
number of dose units of injection fluid, the pen further 
incorporating an externally operable dose set unit for 
setting said data and a display and/or a tone signal 
generator controlled by said first dose memory means 
for representation of said certain number to the user- 
patient, and a measuring unit for measuring the stock 
in said reseivoir or cartridge, said control unit com- 
prising a down counter circuit means that is controlled 



by the data from said measuring unit and reduces the 
data stored in said first dose memory means accord- . 
ingly. 

With the electromotor the force exerted on the 
5 pump rod can be kept substantially constant at a des- 
ired level during driving. Even the exertion of too much 
(more than normally needed) force by the patient does 
not result in undesired delivery anymore. The elec- 
tronical control unit offers possibilities to include a 
10 ' range of functions in the injection pen that are not 
available in the known injection pen and that have to 
be performed by the user himself. 

By the dose set unit to be operated by the patient 
data can be stored in the firet dose memory means 
t5 and set to a value that corresponds with the desired 
dose. The set value is displayed on the display in the 
fonri of dose units or, for the convenience of a visually 
handicapped user, emitted in thefonn of tone signals 
from the tone signal generator. The measuring unit 
20 and the down counter circuit of the control unit provide 
the registration of each delivered dose unit, and 
through the connection with the first dose memory 
means each delivered dose unit is shown on the dis- 
play and/or emitted by the tone signal generator. Thus 
25 the data stored in the first dose memory means is 
adapted to the actual sitation, while providing the user 
with infonnation on the progress of the delivery. 

The rotary movements of the electromotor can be 
converted through a gear and transmission system to 
30 a translation movement of the pump rod. This also 
shifts the piston, thus displacing the insulin fluid. 

In US patent 4529401 (Leslie et al) is disclosed a 
device for supplying a medicinal fluid to a patient This 
device is an infusion apparatus which is designed to 
35 be carried on the body and to be continuously connec- 
ted thereto through a delivery tube ending in a needle 
permanently affixed to the patient. The infusion 
apparatus comprises an electronical control unit and 
a RAM for storing data such as basal rate and concen- 
AO tration and a keyboard for setting said data as well as 
a display controlled by the RAf^. The known infusion 
apparatus also includes an electromotor and a drive 
mechanism comprising a rod for advancing the 
plunger of a syringe incorporated in said infusion 
45 apparatus for delivering a basis dose at equal inter- 
vals. The user can monitor the amount of medicine 
that remains inside the syringe by maridngs on the 
syringe visible through a window in the housing. . 
According to a preferred embodiment the mem- 
50 ory means have areas areas assigned as reservoir 
stock memory means for storing a data corresponding 
to the number of units of injection fluid present in sakl 
resen^oir or cartridge, said reservoir stock memory 
means being directly fed by a batteiy in sakl housing. 
55 wherein said control unit comprises an up/down 
counter circuit means that is controlled by the data 
from said measuring unit and alters the data stored in 
said reservoir stock memory means accordingly. 
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Thus In the same manner as with the first dose mem- 
. ory means the data stored in the reservoir stock me m- 
ory means is adapted to the actual situation. 

Preferably the measuring unit comprises a sensor 
for determining the position of the pump rod. 

Advantageously the control unit comprises conv 
parator means that receive signals from the first dose 
memory means and the reservoir stock memory 
means and control the operation of the electromotor 
and said display and/or tone generator. With the aid 
of the comparator means the set value of the desired 
dose of insulin is compared with the avaflable insulin 
stock. If the set vaiue exceeds the available stock the 
action of the electromotor is blocked by the com- 
parator means, so that no insulin can be delivered. By 
the display or the tone signal generator the patient's 
notice can be drawn to the fact that the insulin stock 
is not sufficient for the quantity to be delivered, des- 
ired by him. 

According to a prefen-ed embodiment of the injec- 
tion pen according to the Invention the control unit 
comprises timing means, which receive a signal cor- 
responding to the stock stahjs and. in response 
thereto, control the operation of the electromotor. This 
provision is dosely related to the fact that the elec- 
tromotor maintains the pressure with which the pump 
rod is biassed against the piston at a certain level. By 
using the timing means the electromotor can be made 
to stop after a determined period of time has lapsed 
in which, contrary to what was intended, no insulin 
delivery could take place since the counterpressure 
exceeded the pump pressure. This being stopped of 
the electromotor is an extra safeguard against inject- 
ing insulin in undesired places such as in fatty tissue. 

According to another preferred embodiment of 
the injection pen according to the invention the menv 
cry means have areas assigned as second dose 
memory means for storing a data corresponding to the 
data stored In said first dose memory means, which 
second dose memory means are fed direct by a bat- 
tery in said housing. With the aid of the second dose 
memory means, which also keep the data stored in 
them after the injection pen has been switched off, 
Infomiation can be obtained on the size of the previ- 
ous insulin delivery upon switching the injection pen 
on again. 

By having said memory means, said comparator 
means, said down counter circuit means, said up- 
town counter circuit means and said timing means 
incorporated in an integrated circuit, which incorpo- 
rates a processor and is comprised in said control 
unit, the injection pen can be kept very small in spite 
of the great number of functions it possesses. There- 
fore the injection pen Is very handy and user-friendly. 

According to an advantageous embodiment the 
electromotor is of reversible constnjction so that the 
pump rod can be retracted to thereby refill the 
cartridge. The piston Is moved along in the reservoir 



and insulin can be drawn in as a consequence of the 
thus created vacuum. This has the advantage that the 
injection pen can also be used without prefilied 
cartridges. 

5 The injection pen according to the invention will 

hereafter be described on the basis of the drawing, in 
which : 

figure 1 schematically rayresents the structure of 
the injection pen ; 
io figure 2 represents a view along the arrows ll-ll in 

figure 1. with displaced cap, however ; 
figure 3 represents a block diagram of l.a. the 
electronic control unit of the injection pen. 
The housing 26 of the injection pen 1 represented 
16 in figure 1 1ncorporates La. a magazine 2 in which an 
insulin reservoir 3 can be disposed, a pump rod 4 and, 
as drive mechanism for the pump rod. an electromotor 
6. that can be a DC motor. The insulin reservoir 3 can 
e.g. be a cartridge of the trademari< Actrapid HM Pen- 
20 fill commercially available. 

The injection pen 1 is shown In figure 1 in its rea- 
dy-to-use condition. A needle unit 28, comprising a 
needle and a needle retainer, is screwed onto the 
head after the cap 27 is displaced from the head to the 
25 starter unit 24 of pen 1. When applying the needle unit 
28 the needle tip situated within the pen 1 is pushed 
through a mbber membrane of the reservoir into flow- 
ing contact with the insulin contained therein. At the 
other end of the reservoir 3 there is a piston 29 that 
30 can be displaced inside the reservoir for forcing out 
insulin through the needle into the patientTs connec- 
tive tissue. The displacement of the piston 29 is effec- 
ted by the translation of the pump rod 4, which 
movement is caused by the rotary movements of the 
35 electro motor 6 converted by a gear/transmission sys- 
tem 8. 

Figure 1 also shows a battery 9 for feeding the 
electromotor 6 and an electronic control unit 7, vyfhich 
wilt be further elucidated later in this description. Bat- 

40 tery 9 can be reached for replacement through a panel 
31 . A main switch 25 serves to switch the injection pen 
on or off. Furthermore figure 1 shows a sight-glass 32, 
possibly disposed on either side of the injection pen 
1 . This can be used to obtain infonnation on the stock 

45 status in reservoir 3. This information is an extra feat- 
ure beside the electronically controlled infonnation. 

The injection pen represented in figure 1 has. in 

spite of the presence of an electromotor and elec- 
tronic control unit, such dimensions that it can easily 

50 be can-ied by a patient, e.g. in the inside pocket of his 
jacket This makes it easier for a patient to pursue an 
insulin regimen. The injection pen 1 has e.g. a length 
of 14 cm. a width of 2 cm and a height of 3 cm. 
The flat shape of the pen 1 can be dearly per- 

55 ceived in figure 2. Also visible is a dip with which the 
pen can e.g. be dipped to the inside pocket of a 
jacket. 

The block diagram in figure 3 shows the schema- 
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Uc structure of the electronic control unit with a few 
. provisions connected thereto, all'in accordance with 
a preferred embodiment of the inj.eclion pen 1. In the 
control unit, comprising at least one integrated circuit 
incorporating a processor, a memory 11, including a 
first dose memory 12, a second dose memory 23 and 
a reservoir stock memory 19, an up/down counter cir- 
cuit 16 for the first dose memory 12, a down counter 
circuit 18 also for the first dose memory 12, an up- 
/down counter circuit 21 for the reservoir stock mem- 
ory 19 and a timer 22 are all Incorporated. 
Furthermore it comprises some gate circuits 33, 34, 
35, 36, 37. A display 13 and/or tone signal generator 
14, a sensor 17. a dose set unit 15 and the elec- 
tromotor 6 are ail connected to the electronic control 
unit 7. Furthemriore figure 3 shows the battery 9, the 
main switch 25, the starter unit 24 and the push button 
30. 

The mutual relations of the means in the control 
unit 7 and their relations to provisions disposed out- 
side the control unit will be further elucidated hereafter 
by means of a full operating cycle. 

The injection pen 1 is switched on by operating 
the main switch 25. The display 13 shows a zero. By 
pushing the push button 30 the data stored in the sec- 
ond dose memory 23 is also stored, via AND-gate cir- 
cuit 37, In the first dose memory 12. in its turn, 
optionally via Exclusive OR-gate circuit 36. represen- 
ted as number of dose units on display 13. This num- 
ber of dose units equals the number of dose units 
delivered during the previous injection. Since the sec- 
ond dose memory 23 is fed direct by battery 9 this data 
is retained, irrespective of the position of the main 
switch 25. 

If the patient wishes to alter the number of dose 
units shown on display 13, he can do so by pushing 
the plus or minus button of the dose set unit 15. Via 
the up/down counter circuit 16 the data in the first 
dose memory 12 is then adjusted and so is the num- 
ber of dose units shown on display 13, in accordance 
with the patient's wishes. In stead of or beside the dis- 
play 13 a tone signal generator 14 can be provided, 
with which a visually handicapped user can obtain 
similar information by means of tone signals of diffe- 
rent pitch {corresponding to a certain number of dose 
units) and by short tone signals at each change of the 
set number of dose units. 

After the desired number of dose units has been 
set and the dose set unit 15 has been delivered, the 
set value is compared, with the aid of the comparator 
20, with the insulin stock in the reservoir, stored as a 
data in the resen/oir stock memory 1 9. When the num- 
ber of set dose units exceeds the number of insulin 
units in the reservoir, the comparator 20 renders the 
operation of the starter unit 24 ineffective, and it 
causes the display 13 to lighten up and/or the tone sig- 
nal generator to emit a certain tone signal. For that 
purpose the comparator 20 can be connected with the 



first dose memory 12 via Exclusive OR-gate circuit 36 
to the display 13 and/or tone signal generator 14. By 
operating the minus button of the dose set unit 15 the 
set dose, stored in the first dose memory 12 and 

5 shown on display 13 and/or made heard by the tone 
signal generator 14, is reduced by one unit at the time. 
The display 1 3 continues to ligthen up and/or the tone 
signal generator 14 continues to emit said tone signal 
until the set number of dose units con-esponds with 

10 the number of insulin units contained in the reservoir 
3. This number Is stored as a data in the second dose 
memory 23. When the set number of dose units Is 
smaller than or equal to the number of insulin units 
contained in the reservoir then the set number, stored 

15 as a data in the first dose memory 12, is also stored 
as a data in the second dose memory 23. 

Subseqently an aseptically packed needle unit 
can be screwed in the head of the injection pen 1 , the 
one end situated within the pen 1 penetrating into the 

20 reservoir 3. Then the patient can place the injection 
pen 1 on the desired spot on the body and the delivery 
of the set insulin dose can be started by pushing the 
cap 27 placed on the starter unit 24. The electromotor 
6 is fed by battery 9 as long as the cap is pressed 

25 downwards and moves the pump rod 4 forwards so 
that the piston 29 in the reservoir 3 forces insulin 
through the needle towards the patient's body. 

Starter unit 24. comparator 20, and the first dose 
memory 12 can be connected to the electromotor 6 

30 through AND-gate circuits 33 and 34. 

With the aid of a sensor 17 the progress of the 
pump rod 4 at the delivery of each insulin unit is obser- 
ved, in response to the data of the sensor 17 the data 
stored in the first dose memory 1 2 is adapted by down 

35 counter circuit 18 and the data stored in the reservoir 
stock memory 19 by an up/down counter circuit 21 at 
each delivered insulin unit. When the data stored in 
the first dose memory 12 changes, the number of 
Insulin units that is still to be delivered, shown on dis- 

40 play 13 or made audible by tone signal generator 14. 
changes as well. This way the patient can follow the 
progress of the delivery. 

When the data stored in the first dose memory 12 
equals zero units, i.e. when the set dose has been 

45 delivered, by means of the presence of the gate cir- 
cuits 34 the interruption of the supply from the battery 
to the electromotor Is effected. Since the reservoir 
stock memory 1 9 and the second dose memory 23 are 
fed direct by the battery the data stored therein is 

50 retained after operating the main switch 25. 

When the patient Inserts the needle of the injec- 
tion pen, the situation may very well occur that the 
needle is inserted notfar enough, viz. thatitis inserted 
in fatty tissue. The counterpressure on account of the 

55 high mesh rate of the tissue is higher than the press- 
ure in the deep, subcutane connective tissue with a 
low mesh rate. Under those circumstances, with the 
injection pen according to the invention undeslred 
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delivery of insuVm is prevented, since the forward 
motion of the piston in the reservoir is not effected by 
the manual force of the patient but by the force sup- 
plied by the electromotor 6. The force that can be 
exerted on the piston 29 by this etecfromotor is limited 5 
to e.g, about ION, sufficient to enable delivery into 
connectve tissue and insufficient for (undesired) deli- 
very in the wrong place, e.g. in fatty tissue. To prevent 
the electromotor from running on In spite of the fact 
that insulin delivery cannot take place a timer 22 has io 
been incorporated In the control unit 7. This timer 22 
can e.g. receive a signal firom the reservoir stock 
memory 19 which conesponds with the data stored 
therein and if this data in the reservoir stock memory 
19 has not changed over a certain period, e.g. 1 sec- is 
end, which implies that no delivery takes place, it can 
stop the electromotor 6 through the AND-gate circuit 
35. The electromotor is also safe-guarded against 
running wild. 

The electromotors can be constructed reversible. 20 
so that the pump rod. and thus the piston, can be 
moved in the opposite direction. If the patient does not 
have insulin-filled cartridges at his disposal, with the 
aid of this provision an empty reservoir 3. disposed in 
the Injection pen 1. can be filled with insulin by Insert- 2S 
tng the needle in an external quantity of insulin and, 
subsequently, retracting the piston 29 in the reservoir 
3 with the aid of electromotor 6. By means of the pre- 
sence of sensor 1 7 and up/down counter circuit 21 the 
data in the reservoir stock memory 19 is brought into 30 
agreement with the filing rate of the resen/oir 3. This 
Is also the case when an empty reservoir is not refilled 
but replaced by a prefilled insulin reservoir, if avail* 
able. 

In order to have the injection pen perfomi all the 3S 
above functions and yet remain at an easy-to-handle 
size, the injecb'on pen 1 according to the preferred 
embodiment the above means of the control unit 7, the 
memory 11, the circuits 16, 18. 21, comparator 20 and 
timer 22 have been incorporated In an integrated cir* 40 
cult Gate circuits 33, 34, 35, 36 and 37 could also be 
incorporated in this integrated circuit Thus an injec- 
tion pen is obtained that is extremely user-friendly 
since, apart from its handy design, it can also perform 
a considerable number of functkins that facilitate the 45 
use of said injection pen. 



Claims 

50 

1. Injection pen suitable for being earned in the 
clothes of a user-patient comprising a housing incor- 
porating an injection fluid reservoir or cartridge having 
a variable content a pump rod that can be biassed 
against said reservoir or cartridge for altering the con- 55 
tent thereof and a drive mechanism for moving said 
pump rod. characterized in that said drive mechanism 
(5) comprises an electromotor (6) which is controlled 



by an electronic control unit (7) comprising memory 
means (11), said memory means having areas assig- 
ned as first dose memory means (12) for storing a 
data coaesponding to a certain number of dose units 
of injection fluid, the pen further incorporating an 
externally operable dose set unit (15) for setting said 
data and a display (13) and/or a tone signal generator 
(14) controlled by said first dose memory means for 
representation of said certain number to the user-pa- 
tient and a measuring unit (17) for measuring the 
stock in said reservoir or cartridge, said control unit (7) 
comprising a down counter circuit means (18) that is 
controlled by the data from said measuring unit and 
reduces the data stored in said first dose memory 
means (12) accordingly. 

2. Injection pen according to claim 1. charac- 
terized in that said memory means (11) rave areas 
assigned as reservoir stock memory means (19) for 
storing a data conesponding to the number of units of 
injection fluid present In said reservoir or cartridge, 
said reservoir stock memory means (19) being 
directly fed by a battery (9) in said housing, and in that 
said control unit (7) comprises an up/down counter 
circuit means (21) that is controlled by the data from 
said measuring unit and alters the data stored in said 
reservoir stock memory means accordingly.^ 

3. Injection pen according to claim 1 or 2. charac- 
terized in that said measuring unit (17) comprises a 
sensor for determining the position of said pump rod 
(4). 

4. Injection pen according to claim 2 or 3, charac- 
terized in that said control unit (7) comprises com- 
parator means (20) that receive signals from said first 
dose memory means (12) and said reservoir stock 
memory means (19), said comparator means (20) 
controlling the operation of said electromotor (6) and 
said display (13) and/or tone signal generator (14). 

5. Injection pen according to one of the preceding 
claims, characterized in that said control unit (7) conv 
prises timing means (22), which recede a signal cor- 
responding to the stock status in said reservoir or 
cartridge and in response thereto control the oper- 
ation of said electromotor (6). 

6. Injection pen according to one of the preceding 
claims, characterized in that said memory means (1 1) 
have areas assigned as second dose memory means 
(23) for storing a data con-esponding with the data 
stored in said fir^t dose memory means (12), said sec- 
ond dose memory means being directly fed by a bat- 
tery (9) in said housing. 

7. Injection pen according to one of the preceding 
claims, characterized in that said memory means (1 1 ; 
12, 19 ; 23), said comparator means (20), said down 
counter circuit means (18), said up/down counter cir- 
cuit means (21) and said timing means (22) are incor- 
porated in an integrated circuit which incorporates a 
processor and is comprised in said control unit (7). 

8. Injection pen according to one of the preceding 
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• claims, characterized in that said electromotor (6) is 
reversible for retracting said pump rod (5) and thereby 
refilling said cartridge with injection fluid. 



Patantanspruche 

1. Injektionsspritze des Types eines Feders. die 
geeignet ist, um in den Kleidem eines Benutzer- 
Patienten getragen zu werden, mit einem Gehause, 
das einen Injektionsflussigkeitsbehalter Oder -pa- 
Irone mil variablem Inhalt aufnimmt, einer Pumpen- 
stange, die gegen den Behalter oder die Patrone 
gespannt werden kann, um deren Inhalt zu andem, 
und einem Antriebsmechanismus zum Bewegen der 
Pumpenstange, dadurch gekennzeichnet, dass der 
Antriebsmechanismus (5) einen Elektromotor (6), ent- 
hSIt, der durch eine elektronische Steuereinheit (7) 
gesteuert wird, die Speichermittel (11) enthait, wobei 
die Speichennitte! Bereiche haben, die ais erste 
Dosisspeichemiittel (12) beslimmt sind, um einer 
bestimmten Anzahl von Dosiseinheiten der Injek- 
Uonsflussigkeit entsprechende Daten zu spelchem, 
und die Spritze femer eine von aussen bedienbare 
Dosiseinstelleinheit (15) zum Einsteilen der Daten 
umfasst und eine Anzeige (1 3) und/oder einen Tonsi- 
gnalgenerator (14) die durch die ersten Dosisspei- 
chenmiltei gesteuert sind, um die bestimmte Anzahl 
dem Benutzer-Patienten darzustellen. und eine Mes- 
seinheit (1 7) zur Messung des Vorrates in dem Behal- 
ter Oder der Patrone aufnimmt, wobei die 
Steuereinheit (7) einen Ruckwartszahlkreis (18) ent- 
hait, der durch die Daten der Messeinheit gesteuert 
wird und die in den ersten Dosisspeichenmitteln (12) 
gespelcherte Daten entsprechend reduziert 

2. Injektionsspritze nach Anspruch 1, dadurch 
gekennzelchndt. dass die Speichennittel (11) Berei- 
che haben, die als BehSltervorratsspeichennittel (19) 
zum Speichern Daten die mit der Anzahl von Einhei- 
ten der in dem Behalter oder der Patrone vcrhande- 
nen Injektionsflussigkeit Qbereinstimmen bestimmt 
sind, wobei die Beh§ltervcnratsspeichennittei (19) 
direkt durch eine Batterie (9) im GehSuse gespeist 
werden, und dass die Steuereinheit (7) einen Vor- 
warts/Ruckw5rtszShIkrois (21) enth3It, der durch die 
Angabe der Messeinheit gesteuert ist und die In den 
Behaltervonratsspeichennitteln gespeicherte Angabe 
entsprechend Sndert 

3. Injektionsspritze nach Anspmch 1 oder 2. 
dadurch gekennzeichnet, dass die Messeinheit (17) 
einen Sensor zum Bestimmen der Lage der Pumpen- 
stange (4) enthdit 

4* Injektionsspritze nach Anspruch 2 oder 3, 
dadurch gokannzelchnet, dass die Steuereinheit (7) 
Vergleichemiittel (20) enthSlt, die Signale von den 
ersten Dosisspeichermitteln (12) und den Behalter- 
vorratsspeichermitteln (19) erhalt, wobei die Verglei- 
chermiltel (20) den Betrieb des Hektromotors (6) und 



der Anzeige (13) und/oder des Tonsignaigenerators 
(14) steuem. 

5. Injektionsspritze nach einem der yorhergehen- 
den Anspruche, dadurch gekennzeichnet, dass die 

5 Steuereinheit (7) Zeitsteuennittel (22) enthait, die ein 
dem Vorratsstand in dem Behalter oder der Patrone 
entsprechendes Signal erhalt und als Reaktlon darauf 
den Betrieb des Elektromotors (6) steuem. 

6. Injektionsspritze nach einem dervorhergehen- 
10 den Anspruche, dadurch gekennzeichnet, dass die 

Speichermittel (11) Bereiche aufweisen, die als 
zweite Dosisspeichemfiittel (23) zum Spetchem einer 
der in den ersten Dosisspetchemiittein (12) gespei- 
cherten Daten entsprechenden Daten besbmmtsind, 
15 wobei die zweiten Dosisspeichenmittel direkt durch ei- 
ne Batterie (9) im Gehause gespeist sind. 

7. Injektionsspritze nach einem der vorhergehen- 
den Anspruche, dadurch gekennzeichnet, dass die 
Speichemiittel (1 1 ; 12, 19 ; 23), die Vergleichennittei 

20 (20), der Ruckwartszahlkreis (18), der Vor- 
warts/RuckwSrtszahlkreis (21) und die Zeitsteuennit- 
tel (22) in einem integrierten Schaltkreis integriert 
sind, der einen Prozessor aufweist und in der Steuer- 
einheit (7) enthalten ist 

25 8. Injektionsspritze nach einem der vorhergehen- 
den Anspruche, dadurch gekennzeichnet, dass der 
Elektromotor (6) umkehrbar ist, um die Pumpen- 
stange (5) zuriickzuziehen und dadurch die Patrone 
mit Injektionsflussigkeit wiederzu fullen. 

so 

Revendfcatlons 

1. Dispositif d'injection de type stylo propre k fitre 

35 accrochd aux vStements d*un patient utilisateur, 
comportant une botte comprenant un reservoir ou une 
cartouche de fluide d'injection de contenu variable, 
une tige de pompe qui peut Stre soliicit^e centre le 
r^ervoir cu la cartouche pour agir sur le contenu et 

40 un m^canisme d'entratnement pour dSplacer ia tige 
de pompe, caractSrisd en ce que le m^canisme 
d'entraTnement (5) comprend un moteur ^lectrique (6) 
qui est command^ par une unit6 da commande 61ec- 
Ironique (7) comprenant une m^moire (11), cette 

4S m^moire comportant des zones attribu6os en tantquo 
premiere m^moire de dose (12) pour le stockage 
d'une donn6e con'espondant h un nombra dMermlnd 
d'unit6s de dose de flukie d'injection, le dispositif 
d'injection comprenant, en oufre, une unil6 de r6glage 

so de dose pouvant dtre actionnde de I'ext^rieur (15) 
pour !e r^glage de la donn^e et une unit6 d'affichage 
(13) et/ou un g6n6rateur de signaux sonores (14) 
command^ par la premiers m6moira do dose pour !a 
pr6sentation dudit nombre d6termin6 ^ Tattention du 

55 patient utilisateur, et une unit6 de mesure (17) pour 
mesurer le contenu restant dans le reservoir ou la car- 
touche, I'unit^ de commande (7) comprenant un cir- 
cuit ddcompteur (18) qui est commandd par les 
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donn^es en provenanca de f'unit^ de mesure et qui 
rdduit de msm^re correspondante les. donn^es 
stock^es dans fa preml6re m^molre de dose (12). 

2. Dispositif d'injection de type stylo suivant la 
revendication 1, caract6ris6 en ce que la m^moire 5 
(11} pr^sente des zones attributes en tant que 
m^moira de contenu de reservoir (19) pour stocker 
une donn6e correspondant au nombre d*unit6s de 
fluide d'injection present dans le reservoir ou ia car- 
touche, la m6moire de contenu de reservoir (19) 6tant io 
directement alimentte par une batterie (9) prSvue 
dans la botte, et en ce que I'unitt de commando (7) 
comprend un circuit de compteur/d6compteur (21) qui 

est command^ par les donntes en provenance de 
t'unitt de mesure et modifie de manifere correspon- 15 
dante les donntes stocktes dans la mtmoire de 
contenu de reservoir. 

3. Dispositif d'injection de type styio suivant la 
revendication 1 ou 2. caract6ris6 en ce que I'unitt de 
mesure (17) comprend un dttecteur pour d6tennlner 20 
la position de la tige de pompe (4). 

4. Dispositif d'injection de type stylo suivant la 
revendication 2 ou 3, caract§ris6 en ce que I'unit^ de 
commando (7) comprend un comparateur (20) qui 
regoit des signaux de la premiere m6moire de dose 25 
(12) et de la m6moire de contenu de reservoir (19), ce 
comparateur (20) commandant le fonctionnement du 
moteur 6lectrique (6) et de Tunitt d'affichage (13) 
et/ou du g6n6rateur de signaux sonores (14). 

5. Dispositif d'injection de type stylo suivant i'une 30 
quelconque des revendications prtctdentes, carac- 
tdris^ en ce que Yun\\6 de commande (7) comprend 

un moyen temporisateur (22) qui regoit un signal 
correspondant au contenu restant dans le reservoir 
ou la cartouche et qui, en rtponse k ce signal, 35 
commande le fondksnnement du moteur 6iectrique 
(6). 

6. Dispositif d'injection de type stylo suivant I'une 
quelconque des revendications prtctdentes, carac- 
t6ris6 en ce que la mSmoire (1 1 ) comporte des zones 40 
attributes en tant que seconde mtmoire de dose (23) 
pour stocker une donn6e correspondant d la donn6e 
stockte dans la premiere mtmoire de dose (12), la 
seconde mtmoire de dose ttant directement aiimen- 

tte par une batterie (S) placte dans la boTte. 45 

7. Dispositif d'injection de type stylo suivant I'une 
quelconque des revendications prtctdentes, carac- 
I6ris6 en ce que la mtmoire (11 ; 12, 19 ; 23) ; le 
comparateur (20), le circuit dtcompteur (18), le circuit 

de compteur/d6compteur (21) et le moyen temporisa- so 
teur (22) sont indus dans un circuit inttgrt qui 
comprend un processeur et est incorport dans Tunitt 
de commande (7). 

8. Dispositif d'injection de type stylo suivant Tune 
quelconque des revendications prtctdentes, carac- 55 
t6ris6 en ce que le moteur tiectrique (6) est reversible 
pour rtlracterla tige de pompe (5) etrechargerla car- 
touche de (lulde d'injection. 
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